Introduction
. -Lattice parameters of YBa2 (cu~-,Mn,)~ 0 7 .
In the passing year, many works on the high transition temperature superconductors of YBazCu307 system have been done. But the origin and the mechanism of the high-Tc are still obscure. It has been found that the substitution of Y with rare earth elements has little effect on the superconducting properties [l] , while Cu with 3d metals has a considerable effect [2] . Thus aroused a keen interest in the role of Cu in the superconductivity. In this paper we report a systematic experiment with 5 % of Cu being substituted by 3d metals, which leads to measurable changes in their properties. With the substituted materials, we examined their structure, superconductivity and magnetic behaviours, and some interesting results were obtained.
Experimental
A series of YBaz ( C U O .~~M~. O~)~ 07, where M = 3d metal Ti, V, Cr, Mn, Fe, CO, Ni, Cu and Zn, were made by the conventional solid sintering procedure from Yz03, BaC03, CuO and corresponding 3d metal oxides or carbonates. We also prepared a YBaz ( C U~-, M~, )~ O7 series, where X = 0, 0.01, 0.03, 0.05. The ready made samples then underwent powder X-ray diffraction, electric and magnetic measurements. The susceptibilities X at T = 150 K were also drawn in figure 1, and it can be easily seen from the figure the existence of a converse relation between Tc and X , except Zn which has little X but also very low T,. In figure l , we can see that samples doped by Fe, CO, Ni with a relatively larger magnetic sus- trical structure to Cu, it is expected that the M atoms substitute Cu atoms in YBa2 (CUI-,M~)~ 0 7 compounds. This assumption is supported by our results of the powder X-ray diffraction, which shows all the samples, including the original one YBazCu307, are
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of the same structure, and all single phased. Furthermore, the monotonic variation of the lattice constants ceptibility suppress T, severely whiie those doped by the 3d metals of Ti, V, Cr, and Mn with less magnetic susceptibility do not decrease it. As susceptibilities are directly connected with the intrinsic magnetism, it strongly suggests a close relationship between magnetism and superconductivity. Moreover, the converse relation also suggests that the high Tc superconductivity come from the Cooper pair, and that after doping some elements causing larger magnetism, the stronger coupling of magnetic moment with superconductive electrons break the Cooper pair and hence decrease Tc. In order to study the role of magnetic moment, susceptibilities of both pure and Fe doped samples were measured from 120 K to 300 K, and it tured out to abide perfectly the reformed Curie-Weiss law (Fig. 3): where xo is temperature independent (resulting from diamagnetism and Pauli paramagnetism), N is the number of magnetic ions, P e~ is the effective magnetic moment in unit of pg, and To is the Curie-Weiss temperature. In order to calculate the moment of Fe in YBaz (Cuo.95Feo.05)3 07, the following relation is used. It can be drawn that the susceptibility of the high Tc ceramics contains two parts: one from the localized moment, represented by Peff, the other from the energy band structure (e.g. Pauli paramagnetism) represented by Xo. Pcu in table I11 is much smaller than the moment of free cu2+ and cu3+. This suggests that the electrons of Cu2+ in the YBazCu307 can not be handled as localized ones, and that the local magnetic moment have an negative effect on superconductivity. This agrees with our experiment showing that the T, of Fe substituted sample which has smaller xo and larger localized moment is much lower than that of the pure sample. [l] Hor, P. H., Meng, R. L., Wang, Y. Q., Gao, L., Huang, Z. J., Bechtold, J., Forster, K. and Chu, C. W., Phys. Rev. Lett. 58 (1987) 
